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The  Experiment  Station 

The  Soil  and  Water  Conservation  Experiment  Station  at 
Zanesville,  Ohio,  was  established  in  the  fall  of  1932  under 
the  jurisdiction  of  the  Bureau  of  Chemistry  and  Soils  and  the 
Bureau. of  Agricultural  Engineering,  of  the  U.  S.  Department 
of  Agriculture  in  cooperation  with  the  Ohio  Agricultural  Ex- 
periment Station.    The  land  occupied  by  the  Station  was 
purchased  specifically  for  its  location  by  the  State  of  Ohio. 
The  Zanesville  Chamber  of  Commerce,  through  its  executive 
secretary,  Bryce  Browning,  materially  assisted  H.  H.  Bennett 
of  the  Bureau  of  Chemistry  and  Soils  and  G.  W.  Conrey  of  the 
Ohio  Agricultural  Experiment  Station,  in  the  selection  of  the 
tract  and  was  instrumental  in  the  station  purchase.    In  April 
19353  the  station  was  transferred  from  the  Bureaus  of  Chem- 
istry and  Soils  and  Agricultural  Engineering  to  the  Soil 
Conservation  Service. 

Acknowle dgment  is  made  to  F.  E.  Hardisty  and  V.  Do 
Young  for  their  work  of  installing  the  measuring  equipment  on 
these  watersheds  and  collecting  the  early  basic  records. 
Recent  records  have  been  collected  by  Russell  Woodburn,  proj- 
ect engineer,  who  also  directed  the  field  W.P.A.  men  in 
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compiling  the  records  for  this  report.    L.  L.  Harrold  and 
¥.  D.  Potter  of  the  Washington  office,  Hydrologic  Division,, 
prepared  the  instructions  for  compiling  the  data  and  Mr. 
Harrold  initiated  the  compilation  work  in  the  field  and  re- 
viewed the  data  before  publication. 
II.    Physical  Characteristics  of  the  Station 

The  Station  tract  consists  of  approximately  250  acres 
on  the  upper  reaches  of  Timber  Run,  a  small  tributary  of  the 
Licking.,  vjhich  river  joins  the  Muskingum 'at  Zanesville.  The 
Station  is  located  about  8  miles  northwest  of  Zanesville, 
Muskingum  County,  Ohio.    It  is  hilly  in  topography,  ranging 
in  elevation  from  about  380  feet  to  1,04-0  feet  above  sea 
level.    The  soil  is  chiefly  Muskingum  silt  loam.  Associated 
types  are  Wellston  and  Eifort  silt  loams. 
III.    History  and  Description  of  the  Watersheds 

Three  'watersheds  were  established  early  in  the  history 
of  the  Station  to  study  the  effect  of  land  use  on  run-off  and 
erosion.    Run-off  records  were  begun  July  15  1933. 

The  Pasture  Watershed.  This  watershed  consists  of 
3-57  acres  located  near  the  northwest  corner  of  the  Station 
tract.  The  area  of  the.  avatershed  is  somewhat  funnel-shaped 
and  convex  in  surface  configuration.  The  boundo.ry  is  a  low 
earth  dike.  Drainage  is  by  natural  flow  to  a  mild  draw  ex- 
tending to  the  southeast  corner,  v/'here  run-off  is  recorded. 
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There  have  been  no  changes  in  boundary.    This  watershed  has 
been  in  grass  since  the  inception  of  the  experiment.    It  has 
been  limed  and  has  received  standard  applications  of  pasture 
fertilizer.    The  vegetal  cover  has  been  good  throughout  the 
period  of  records. 

The  Cultivated  Watershed.    This  watershed  contains 
2*55  acres  and  is  located  near  the  southwest  corner  of  the 
Station  tract.,  approximately  one-half  mile  south  of  the  pas- 
ture watershed.    It  is  an  elongated  pear-shaped  area  bounded 
by  earth  dikes .    The  drainage  is  overland  to  several  decided 
depressions  which  unite  a  short  distance  above  the  flume. 

The  area  is  unterraced  and  is  farmed  in  a  3-year  rota- 
tion of  corn,,  wheat,  and  meadow.    It  was  in  corn  in  1936  and 
will  again  be  in  corn  in  1939.    Cultivation  is  approximately 
on  the  contour  but  nay  diverge  several  percent  from  contour 
over  the  ridges  betvjeen  depressions. 

The  Wooded  Watershed.    The  wooded  watershed  of  2,23 
acres  is  a  fan-shaped  area  bounded  by  an  earth  dike.  The 
drainage  is  overland  to  a  mild  draw  which  leads  to  the  flume 
near  the  southwest  end  of  the  area.    The  forest  cover  is 
largely  second  growth  hardwoods.     (See  Appendix  for  detailed 
report  of  Forest  Survey  of  this  watershed.) 

The  average  slope  of  each  watershed  is  approximately 
14  percent. 


IV.   ' Instrumentation 

Rain  gages  -  Standard  and  Recording,    For  description 
and  history  of  the  rain  gages,  see  table  1.    There  was  only 
one  change  in  location  of  gages,  as  indicated  in  the  tabula- 
tion. 

Parshall  flumes.    For  description  and  history  of 
flumes,  sec  table  2.    There  were  no  essential  .changes  in 
flumes  or  recorders  during  the  period  of  record. 

Ramser  silt  sampler.    The  silt  box  on  each  watershed 
is  equipped  with  a  Ranser  silt  sampler.    When  the  box  fills 
and  flow  starts  over  the  weir,  a  small  stream  is  diverted 
through  the  silt  sampler  into  a  tank.    The  density  of  this 
"waste  water"  taken  from  the  tank  is  determined  by  the  f ol- 
lowing  procedure:    A  sample  of  known  volume  is  taken  from 
the  tank  and  treated  with  a  (3.10  percent  solution  of  alum 
sulphate  to  precipitate  the  suspended  material.    The  clear 
water  above  the  precipitated- silt  is  decanted  and  the  silt  is 
evaporated  to  dryness  in  an  oven  and  weighed  to  the  third 
decimal.    From  this  weight  and  the  volume  of  the  sample,  the 
pounds  of  silt  per  cubic  foot  of  waste  run-off  are  calcu- 
lated.   The  amount  of  waste  run-off  represented  by  this 
density,  is  the  difference  between  volumes  calculated  from 
the  flume  record  and  volume  of  the  silt  box.    The  amount  of 
soil  remaining  in  the  silt  box  is  determined  by  measuring  the 


volume  of  the  supernatent  water  and  sampling  it  for  analysis,, 
and  by  weighing^  voluming  and  sampling  the  heavier  material 
or  sludge. 

Graph  and  Tabulation  Sheets 

Rainfall.    All  storms  were  tabulated  on  form  SCS  34-5 
and  about  10  or  12  of  the  more  important  run-off  producing 
storms  each  year  were  selected  for  detailed  analysis.  In 
general^  only  those  storms  which  totaled  over  an  inch  or  more 
rain  were  plotted.    Some  smaller  storms  were  included  when 
high  intensities  occurred. 

The  rain  gage  charts  were  analyzed  on  the  basis  of 
break  points  in  the  curve  rather  than  equal  time  intervals . 
Intensity  was  calculated  between  each  two  break  points  in  the 
amount  curve.    In  most  cases.,  the  amount  of  rainfall  was 
taken  from  standard  gages  on  or  near  the  watershed.  Since 
the  A.  E.  recorder  was  used  for  intensity  analysis,,  the  re- 
corder total  was  frequently  used  when  it  did  not  vary  appre- 
ciably from  the  standard  gage  totals.    In  a  few  cases., 
recorder  totals  were  necessary  as  the  rain  being  analyzed  as 
a  part  of  several  rains 5  handled  by  one  reading  of  the  stand- 
ard gages . 

Surface  run- off.    Depths  of  run- off  and  time  were 
taken  from  the  recorder  charts  and  tabulated  for  calculation. 
A  standard  Parshall  rating  table  was  used  to  convert  the 
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stages  to  rates  of  run-off  in  c.f .s.    Rate  of  run-off  was 
plotted  against  time  on  the  graph  sheets  and  the  area  under 
the  resulting  hydrograph  was  determined.    One  inch  vertically 
equalled  a  run-off  rate  of  one  c.f.s.  and  1  inch  horizontally 
represented  20  minutes.    In  determining  the  area  under  the 
curve,  it  was  necessary  to  count  the  number  of  small  squares 
in  each  vertical  column  0.1  inch  wide  and  these  were  recorded 
at  the  foot  of  the  column.    In  principle,  the  area  was  deter- 
mined in  terms  of  the  small  squares,  each  0.01  square  inch  in 
size.    The  number  of  squares  were  subtotaled  consecutively 
through  the  run-off  and  recorded  below  the  graph  at  points  of 
major  change  in  the.  run-off  rate.    These  cumulative  figures 
for  number  of  squares  were  transposed  into  surface  inches  by 
multiplying  by  the  following  constants: 

Cultivated  Watershed  -  0.001298 

Pasture  Watershed       -  .000926 

Wooded  Watershed         -  .0014.84. 
The  resulting  values  permitted  the  plotting  of  a  cumulative 
run-off  curve  in  inches  for  each  area. 
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Plate  III.    Run-off  from  Cultivated  Watershed  taken  just 
above  the  flume  during  a  rain  of  peak 
intensity  of  J  inohes  per  hour. 


Plate  IV.    Run-off  from  Cultivated  Watershed  taken  just 
above  the  flume  immediately  following  a 
rain  of  peak  intensity  of  3  inches  per  hour. 
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Plate  71® 


Two  Yisgwss  of  the  Cultivated  "Watershed  taken  from 

near  the  outlet* 
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APPENDIX  A 

Description  of  Wooded  Water she 

Northwest  Appalachian  Conservation  Experiment  Station 
Zanesville,  Ohio  June,  1939 

N.  L.  Eriksson2 


The  forested  watershed  is  a  part  of  the  North  Appalachian 
Soil  and  Water  Conservation  Experiment  Station,  located  in  Hopewell 
Township,  Muskingum  County,  Ohio,  about  8  miles  northwest  of 
Zanesville. 

For  the  purpose  of  carrying  out  experiments  pertinent  to 
soil  and  water  conservation  in  collaboration  with  the  U.  S.  Depart- 
ment of  Agriculture,  the  State  of  Ohio  purchased  from  the  Boland 
family  in  1932  the  farm  now  comprising  the  experiment  station. 
Prior  to  1932,  from  the  time  it  was  first  deeded  to  them  about  100 
years  ago,  the  land  had  been  continuously  in  possession  of  the 
Boland  family. 

The  location  of  the  wooded  watershed  is  sin  \n  in  Figure  1. 
The  watershed  has  never  been  clear-cut.    No  sawlogs  have  been  taken 
out  since  the  last  logging  operation  in  1910,  and  no  record  is 

-4?he  survey  of  the  wooded  watershed  was  made  in  accordance  with 
arrangements  and  instructions  prepared  by  W.  U.  Garstka,  Hydrologic 
Division,  Soil  Conservation  Service. 

2 

Forestry  Division,  Soil  Conservation  Service. 
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available  of  the  quantity  then  harvested  although  stumps  reveal 
that  white  oak  was  the  chief  species  cut.    Only  a  few  trees,  as 
required  in  farming  operations,  have  been  removed  since  1910  and 
nothing  has  been  cut  since  management  was  taken  over  by  the  Depart- 
ment of  Agriculture. 

Light  grazing  by  sheep  had  been  practiced  by  the  former  own- 
ers but  the  damage  did  not  appear  to  be  extensive.    There  has  been 
no  grazing  since  1932.    No  evidence  of  fire  was  discovered  by 
examination,  and  0.  L.  Boland,  from  whom  the  property  was  acquired, 
was  of  the  opinion  that  it  probably  had  never  been  burned  over. 
Watershed  Description: 

The  watershed  is  roughly  triangular  in  shape  as  shown  on  the 
map,  Figure  /+.    It  has  a  range  of  elevation  from  approximately  403 
feet  to  4-57  feet  above  sea  level.    An  earth  dike  about  1  foot  high 
has  been  constructed  around  the  entire  watershed,  the  enclosed  area 
of  2.23  acres  having  an  average  slope  of  14  percent.    The  topogra- 
phy is  smooth,  as  indicated  by  the  contours  on  topographic  map, 
Figure  4«    Rainfall  data  for  the  watershed  is  based  on  the  records 
from  rain  gage  ,fll  located  at  a  point  250  feet  northwest  as  shown 
on  the  map,  Figure  4«     The  watershed  is  covered  for  the  most  part 
with  typical  Muskingum  silt  loam,  small  areas  of  the  Smooth  Phase 
and  Mature-  Phase  being  found  at  the  headwaters . 

A  run-off  measuring  station  (shown  in  Plate  I)  provided 
with  automatic  run-off  recording  and  erosion-measuring  instruments 
has  been  in  operation  since  July  1,  1933 • 

There  are  no  trails  or  roads  on  the  entire  watershed. 
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Forest  Growth: 

The  watershed,  covered  with  an  uneven-aged  growth  of  nixed 
hardwoods,  is  treated  in  this  report  as  a  single  unit,  no  stand 
differentiation  being  made.    The  crown  canopy  density  was  estimated 
to  be  about  six-tenths  in  June  1939.    A  2-  to  3-inch  depth  of  leaf 
litter  forms  a  complete  forest  floor,  no  bare  soil  or  rocks  being 
visible  even  in  the  intermittent  stream  channel.    A  good  crown 
canopy  and  the  unbroken  litter  cover  appear  to  inhibit  the  growth 
of  all  minor  vegetation,  there  being  but  few  weeds  and  shrubs .  At 
the  time  of  the  survey  (June)  ferns  and  mosses  were  not  in  evidence 
and  there  was  but  a  trace  of  mixed  grasses  and  briers . 

Apparently  satisfactory  reproduction  of  both  the  commer- 
cially valuable  and  of  other  species  has  taken  place  as  is  indi- 
cated by  the  relatively  large  number  of  trees  in  the  small  diameter 
classes.    Black  Cherrjr,  Hard  Maple,  Hickory,  Black,  Red,  and  White 
Oaks,  Ash,  Elm,  Sassafras,  and  Dogwood  are  well  represented.  Re- 
generation is  light,  probably  because  of  the  heavy  canopy,  and 
consists  largely  of  the  more  tolerant  species. 

A  very  few  vines  -  Grape ,  Smilax,  and  Virginia  Creeper  - 
listed  in  the  order  of  prevalence,  are  found.    But  little  evidence 
of  tree  disease  and  no  signs  of  recent  mechanical  injury  were 
observed.    Some  butt-ret  was  seen.    Some  large-size  slash  is  still 
left  from  old  logging  operations.    Several  large  overmature  trees 
have  fallen  to  the  ground.    A  number  of  dead  Chestnut  trees  still 
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remain  standing  and  some  trees  in  the  snail  diameter  classes,,  evi- 
dently killed  by  suppression,  also  remain  standing;  others  have 
fallen . 

Plates  VII  to  X  inclusive  depict  the  appearance  of  the  for- 
est in  sunner  and  in  winter. 
Inventory: 

In  the  early  part  of  June.  1933  a  100  percent  inventory-^  was 
taken.    This  report  presents  only  basic  information  and  does  not 
purport  to  be  a  detailed  forest  survey  for  which  the  tine  allotted 
(1  week)  Yfas  not  sufficient.    All  trees  in  the  1-inch  diameter 
breast  height  (D.B.H.)  class  and  over  were  tallied  and  a  stand 
table  (table  3)  was  prepared.    Table  4  lists  basal  areas  per  acre 
as  of  June  1939: 


Detailed  report  and  field  notes  are  on  file  in  the  office  of  the 
experiment  station  at  Zanosville . 


\ 
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TAB IE  4 

BASAL  AREA  PER  ACRE  -  JUNE  1939 


Species 

Basal  Area 

Species 

Basal  Area 

Sq.  Ft. 

Sq.  Ft. 

Red  Oak 

4.5029 

Black  Cherry- 

6.2351 

Black  Oak 

'/ .  6163 

Black  Gun 

4.4642 

White  Oak 

14.4049 

Beech 

3.8038 

Hard  Maple 

8.6682 

Ironwood 

1.3115 

Soft  Maple 

7.0554 

Sassafras 

10.5346 

Elm 

1.2795 

Dogwood 

2.4283 

Hickory 

7.6591 

Shadbush 

.0049 

White  Ash 

2.2225 

Dead 

9.4882 

Total  live  trees 

82.1912 

'Based  on  table  3. 


As  this  was  the  first  survey  of  the  forest  vegetation  ever 
made  in  this  watershed,  growth  rate  was  determined  using  the  method 
outlined  by  Rupp2  to  ascertain  whether  a  major  change  night  have 
occurred  in  the  character  of  the  forest  canopy  since  1932,  and  to 
provide  an  additional  means  of  comparison  with  other  woodlands. 
Growth  rate  express :d  as  growth  percent  is  givun  by  diameter 
classes  in  the  following  table; 


^"A  simple  method  of  securing  the  technical  data  necessary  for 
the  preparation  of  woodland  management  plans",  Sept.  1938, 
(S.C.S.  nimeo.) 
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TABLE  5 

GROWTH  RATE  BY  DIAMETER  CLASSES 


Diameter  Class 

i  ■ 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

No.  of  Trees2 

10 

26 

8 

4 

3 

1 

6 

2 

3 

1 

arowth  percent 

7-4 

5.0 

4-4 

1.9 

3.0 

2.1 

■  2.6 

1.3 

1.9 

1.7 

According  to  Pressler's  formula  based  on  a  10-year  period. 
'Number  of  trees  used  in  this  calculation. 


This  information  indicates  that  the  stand  as  a  whole 3  with- 
out differentiation  of  species,  appears  to  be  groaning  at  a  fair 
rate  of  increment.    Examination  of  the  watershed,  and  information 
gathered  in  interviews  with  old  residents  and  members  of  the  ex- 
periment station  staff ,  indicate  that  there  has  been  no  disturbing 
influence  tending  to  affect  the  character  of  the  forest  growth 
throughout  the  period  during  which  hydrologic  records  have  been 
obtained  from  the  watershed.    This  is  substantiated  by  the  general 
uniformity  of  the  data  shown  in.  Table  6 : 
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TABLE  6 

RAINFALL,  SURFACE  RUN-OFF,  AND  SOIL  LOSS  FROM  WOODED  WATERSHED 
North  Appalachian  Soil  and  Water  Conservation  Experiment  Station 

Zanesville,  Ohio 

Area  2.23  acres  Hydrologic  records      Soil  -  Muskingum 

Average  slope  14  percent       begun  July  1,  1933         silt  loam 


Year 

Rainfall 

Run- off 

Soil  loss 
per  acre 

Inches 

Inches 

Tons 

1934 

24  «64 

0.008 

0.01 

1935 

40.70 

.800 

.01 

1936 

38.21 

.550 

.01 

19371 

42.61 

4.300 

.05 

1938 

39.30 

.570 

.003 

Abnormal  flood  period  of  January  1937  accounted  for  10.19 
inches  of  rainfall,  3»72  inches  of  run-off,  and  0.028  tons  per 
acre  of  soil  loss. 
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NORTHWEST  APPALACHIAN  CONSERVATION  EXPERIMENT  STATION 
ZANESVILLE,  OHIO 


PLATE  VII 
Summer  view  within  wooded  watershed 
September  2,  1935 


PLATE  VIII 

Winter  view  within  the  wooded  watershed  showing  stream 
channel.    The  uneven-aged  character  of  the  mixed  hardwood 
stand  is  apparent.    Note  the  amount  of  slash  and  debris. 

February  27,  1935 
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NORTHWEST  APPALACHIAN  CONSERVATION  EXPERIMENT  STATION 
ZANESVILLE,  OHIO 


PLATE  IX 

View  within  wooded  watershed 
showing  typical  litter  cover. 

September  2,  1935 


ELATE  X 

Photograph  showing  typical  litter  cover 
within  the  wooded  watershed.    The  soil 
surface  Is  entirely  covered  to  a  depth 
of  2  to  3  inches. 


September  2,  1935 


Figure  I    Map  of  the  Northwest  Appalachian  Soil  and  Water  Conservation  Experiment  Station  showing  location  of  the 

fields  and  experimental  areas. 
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